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PIPE-PASSIVATING ALKALI-INJECTING 
DEVICE FOR ANUCLEAR PLANT 

BACKGROUND OF INVENTION 

1. Field of Invention 
The present invention relates to a nuclear plant and, more 

particularly, to a pipe-passivating alkali-injecting device for a 
nuclear plant. 

2. Related Prior Art 
To passivate a pipe in a power plant, alkali is injected into 

the pipe from a container to expel air and/or gases from the 
pipe through an exhaust valve. With the exhaust valve, the air 
and/or gases is supposed to be expelled from the pipe. How 
ever, there could be some air and/or gases left in the pipe, and 
this could not be accepted since the pipe is arranged before a 
pump and the residual air and/or gases and the residual air 
and/or gases would later enter and cause the pump to fail. 
Such failure of the pump would reduce the life of the pump, 
increase the cost of the maintenance of the pump and increase 
risks of the operation of the plant. 

The present invention is therefore intended to obviate or at 
least alleviate the problems encountered in prior art. 

SUMMARY OF INVENTION 

It is the primary objective of the present invention to pro 
vide a pipe-passivating alkali-injecting device for a nuclear 
plant. 

To achieve the foregoing objectives, the pipe-passivating 
alkali-injecting device includes an alkali-injecting tank, an 
actuator, a counter-balance valve, a pressure gauge, exhaust 
valves and switching valves. The alkali-injecting tank is filled 
with a proper amount of alkali. There is a first pipe for con 
necting the alkali-injecting tank to the actuator. There is a 
second pipe for connecting the counter-balance valve to the 
actuator. There is a third pipe for connecting the counter 
balance valve to the alkali-injecting tank. There is a fourth 
pipe for connecting the counter-balance valve to a pump of 
the power plant. The exhaust valves are arranged on the first 
and fourth pipes. The switching valves are arranged on the 
first and fourth pipes. 

In an aspect, the first pipe is an L-shaped pipe including a 
first section extending from the alkali-injecting tank and a 
second section tilting by an angle of 30 degrees toward the 
actuatOr. 

In another aspect, the actuator is a reciprocal pump. 
In another aspect, the second pipe tilts by an angle of 30 

degrees toward the actuator. 
In another aspect, the pipe-passivating alkali-injecting 

device further includes a converging tube arranged on the 
fourth pipe. 

In another aspect, the pipe-passivating alkali-injecting 
device further includes a relief valve arranged on the second 
pipe between the actuator and the counter-balance valve and 
a check valve arranged on the second pipe between the actua 
tor and the counter-balance valve. 

Other objectives, advantages and features of the present 
invention will be apparent from the following description 
referring to the attached drawings. 

BRIEF DESCRIPTION OF DRAWING 

The present invention will be described via detailed illus 
tration of the preferred embodiment referring to the drawing 
wherein: 

FIG. 1 is a perspective view of a pipe-passivating alkali 
injecting device for a nuclear plant according to the preferred 
embodiment of this invention. 
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2 
DETAILED DESCRIPTION OF PREFERRED 

EMBODIMENT 

Referring to FIG. 1, there is shown a pipe-passivating 
alkali-injecting device for a nuclear plant according to the 
preferred embodiment of the present invention. The pipe 
passivating alkali-injecting device includes an alkali-inject 
ing tank 1, an actuator 2, a counter-balance valve 3, a pressure 
gauge 4, exhaust valves 5 and switching valves 6. The alkali 
injecting tank 1 is filled with a proper amount of alkali. 
The actuator 2 is a reciprocal pump connected to the alkali 

injecting tank 1 via a first pipe 21. The actuator 2 is located 
below the alkali-injecting tank 1 as shown; however the 
actuator 2 may be located above or to the left or right of the 
alkali-injecting tank 1. The first pipe 21 is an L-shaped pipe 
formed with a first section 211 and a second section 212. The 
second section 212 of the first pipe 21 is tilted by an angle of 
30 degrees toward the actuator 2. 
The counter-balance valve 3 is connected to the actuator 2 

via a second pipe 22 and connected to the alkali-injecting tank 
1 via a third pipe. 31. The second pipe 22 includes a section 
tilted by an angle of 30 degrees toward the actuator 2. 
The pressure gauge 4 is provided at a point of the second 

pipe 22, i.e., the pressure gauge 4 is located between the 
actuator 2 and the counter-balance valve and connected to the 
second pipe. 
A relief valve 32 is arranged at a point of the second pipe 22 

between the actuator 2 and the pressure gauge 4. A check 
valve 33 is arranged at a point of the second pipe 22 between 
the counter-balance valve 3 and the pressure gauge 4. 
A pump 7 of the power plant is connected to the counter 

pressure valve 3 through a fourth pipe 41. 
One of the exhaust valves 5 is arranged at a point of the first 

pipe 21. The other exhaust valve 5 is arranged at a point of the 
fourth pipe 41. 
One of the switching valves 6 is arranged at a point of the 

first pipe 21. The other switching valve 6 is arranged at a point 
of the fourth pipe 41. 
A converging tube 221 is arranged at a point of the fourth 

pipe 41. The converging tube 221 converges as it extends to 
the counter-balance valve 3 from the pump 7. 

In operation, the switching valve 6 provided on the first 
pipe 21 is opened to allow the alkali to travel from the alkali 
injecting tank 1 into the actuator 2 through the first pipe 21 
because of weight. The switching valve 6 provided on the 
fourth pipe 41 is closed so that the actuator 2 drives the alkali 
into the counter-balance valve 3 through the second pipe 22 
and drives any gases produced during the flow of the alkali 
into the alkali-injecting tank 1 through the third pipe 31. The 
circulation of the alkali is repeated several times so that there 
is not any gas in the first pipe 21 and the second pipe 22. The 
check valve 33 prevents the alkali from returning into the 
actuator2. Then, the switching valve 6 arranged on the fourth 
pipe 41 is opened to allow the alkali to travel into the pump 7 
through the converging pipe 221 arranged on the fourth pipe 
41. 
The second section 212 of the first pipe 21 tilts by an angle 

of 30 degrees toward the actuator 2, and the second pipe 22 
tilts by an angle of 30 degrees toward the actuator 2 so that the 
gases produced during the travel of the alkali tend to travel 
upward and do not accumulate in the first pipe 21 and the 
second pipe 22. If needed, in the transmission of the alkali, the 
exhaust valves 5 can be opened independent of one another to 
exhaust the gases. The pressure of the alkali can be inspected 
by watching the pressure gauge 4 at any point of time. The 
relief valve 32 can be opened to reduce the pressure if the 
pressure of the alkali is excessively high. Moreover, if the 
pressure of the alkali is excessively high and higher than the 
pressure of the power plant, the counter-balance valve 3 can 
be opened to transmit the gases to the alkali 1 to avoid feed 
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back of the alkali. Thus, pure alkali can be obtained in the 
pipes, and an oxide film can be formed in the pipes, to reduce 
damages on the pipes. 

According to the present invention, the alkali-injecting 
tank, the actuator and the counter-balance valve are advanta 
geously used together to exhaust gases from the pipes while 
injecting alkali. Thus, feedback of liquid in the nuclear plant 
is effectively prevented. Moreover, pure alkali is transmitted 
in the pipes. Furthermore, damage to the pipes is reduced. 
The present invention has been described via the detailed 

illustration of the preferred embodiment. Those skilled in the 
art can derive variations from the preferred embodiment with 
out departing from the scope of the present invention. There 
fore, the preferred embodiment shall not limit the scope of the 
present invention defined in the claims. 
The invention claimed is: 
1. A pipe-passivating alkali-injecting device for use in a 

nuclear plant, the pipe-passivating alkali-injecting device 
including: 

an alkali-injecting tank (1) filled with a proper amount of 
alkali; 

an actuator (2): 
a counter-balance valve (3): 
a first pipe (21) for connecting the alkali-injecting tank (1) 

to the actuator (2): 
wherein the first pipe (21) is an L-shaped pipe including: 

a first section (211) extending from the alkali-inject 
ing tank (1); and 

a second section (212) tilting by an angle of 30 
degrees toward the actuator (2): 

a second pipe (22) for connecting the counter-balance 
valve (3) to the actuator (2): 

a third pipe (31) for connecting the counter-balance valve 
(3) to the alkali-injecting tank (1): 

a fourth pipe (41) for connecting the counter-balance valve 
(3) to a pump (7) of the nuclear plant; 

a pressure gauge (4) arranged on the second pipe (22); 
exhaust valves (5) arranged on the first and fourth pipes 

(21,41); and 
Switching valves (6) arranged on the first and fourth pipes 

(21,41). 
2. The pipe-passivating alkali-injecting device according 

to claim 1, 
wherein the actuator (2) is a reciprocal pump. 
3. The pipe-passivating alkali-injecting device according 

to claim 1, 
wherein the second pipe (22) tilts by an angle of 30 degrees 

toward the actuator (2). 
4. The pipe-passivating alkali-injecting device according 

to claim 1, further including a converging tube (221) arranged 
on the fourth pipe (41). 

5. The pipe-passivating alkali-injecting device according 
to claim 1, further including: 

a relief valve (32) arranged on the second pipe (22) 
between the actuator (2) and the counter-balance valve 
(3); and 

a check valve (33) arranged on the second pipe (22) 
between the actuator (2) and the counter-balance valve 
(3). 

6. A pipe-passivating alkali-injecting device for use in a 
nuclear plant, the pipe-passivating alkali-injecting device 
including: 

an alkali-injecting tank (1) filled with a proper amount of 
alkali; 

an actuator (2): 
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4 
a counter-balance valve (3): 
a first pipe (21) for connecting the alkali-injecting tank (1) 

to the actuator (2): 
a second pipe (22) for connecting the counter-balance 

valve (3) to the actuator (2): 
wherein the second pipe (22) tilts by an angle of 30 

degrees toward the actuator (2); 
a third pipe (31) for connecting the counter-balance valve 

(3) to the alkali-injecting tank (1): 
a fourth pipe (41) for connecting the counter-balance valve 

(3) to a pump (7) of the nuclear plant; 
a pressure gauge (4) arranged on the second pipe (22); 
exhaust valves (5) arranged on the first and fourth pipes 

(21,41); and 
Switching valves (6) arranged on the first and fourth pipes 

(21,41). 
7. A pipe-passivating alkali-injecting device for use in a 

nuclear plant, the pipe-passivating alkali-injecting device 
including: 

an alkali-injecting tank (1) filled with a proper amount of 
alkali; 

an actuator (2): 
a counter-balance valve (3): 
a first pipe (21) for connecting the alkali-injecting tank (1) 

to the actuator (2): 
a second pipe (22) for connecting the counter-balance 

valve (3) to the actuator (2): 
a third pipe (31) for connecting the counter-balance valve 

(3) to the alkali-injecting tank (1): 
a fourth pipe (41) for connecting the counter-balance valve 

(3) to a pump (7) of the nuclear plant; 
a converging tube (221) arranged on the fourth pipe (41); 
a pressure gauge (4) arranged on the second pipe (22); 
exhaust valves (5) arranged on the first and fourth pipes 

(21,41); and 
Switching valves (6) arranged on the first and fourth pipes 

(21,41). 
8. A pipe-passivating alkali-injecting device for use in a 

nuclear plant, the pipe-passivating alkali-injecting device 
including: 

an alkali-injecting tank (1) filled with a proper amount of 
alkali; 

an actuator (2): 
a counter-balance valve (3): 
a first pipe (21) for connecting the alkali-injecting tank (1) 

to the actuator (2): 
a second pipe (22) for connecting the counter-balance 

valve (3) to the actuator (2): 
a relief valve (32) arranged on the second pipe (22) 

between the actuator (2) and the counter-balance valve 
(3); and 

a check valve (33) arranged on the second pipe (22) 
between the actuator (2) and the counter-balance valve 
(3): 

a third pipe (31) for connecting the counter-balance valve 
(3) to the alkali-injecting tank (1): 

a fourth pipe (41) for connecting the counter-balance valve 
(3) to a pump (7) of the nuclear plant; 

a pressure gauge (4) arranged on the second pipe (22); 
exhaust valves (5) arranged on the first and fourth pipes 

(21,41); and 
Switching valves (6) arranged on the first and fourth pipes 

(21,41). 


